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Designed to ansver hasic ‘questions educators have. -

about microcomputer hardware and scftware #2nd their applications in
.teaching, this paper describes the revolution in computer technology
that has resulted from the developwent of the microchip processor..and
provides infcrmation om the major computer comporents: i.@.; input,
central processing unit, memory, auxiliary storage, and output. The,
‘cost and timesaving advantages of .a microcomputer purchase®are '
discussed, as well as the instructional advantages, and the various
types of teaching strategies used with a computer are explained. The
paper also includes a discussion of hardware selection criteria,
software selection sources, and organizations which can provide the
novice computer user with helpful information. (LLS)

o

y*#**********#************************#**************#*****************
* ‘Reproductions ‘supplied by EDRS are the best that can be rade *

*

.from the origina’l document. ' ’ *

3% 3 ok o ok 3k o ke sk ok ok ok ok ook ok sk ok ok e e b ok ok 2k 3 3 o e ok ok ok ok o ofe i o ek ofe ok 3ok e e e ke ke ok % % ok ****_’lf**'**** % 3 e ok 4k

.. o .




*1U.5. DEPARTMENT OF HEALTH,
i, EDUCATION &L WELFARE
Y, NATIONAL INSTITUTE OF
. EDUCATION .

THIS OOCUMENT HAS BEEN::REPRO- Co
DUCEO EXACTLY AS RECEIVED FROM

THE PERSOM OR ORGAMIZATION ORIGIN-

ATING IT POINTS OF VIEW OR OPINIONS

STATEO OO NOT NECESSARILY REPRE.

SENT OFFICIAL NATIONAL INSTITUTE OF

EOQUCATION POS/TION OR POLICY

. * MICROCOMPUTERS .IN EDUCATION

Presented by

Dr. Cheryl A. Anderson
Aséigtant Profeséor of Media Eduqation-
%Univgisity of Texas at Austin,
~ | - . ' To The b__ . o
| | ,Texaé Association of Educational Technology

ISSO.StateFCoﬂvehéion in Dallas

/ ‘.
1
© o : : " “PERMISSION To REP}
s . : RODUCE T
Q\o , ‘ MATERIAL MAS BEEN GRANTED oo
g Chervyi. .

NG . —Lheryld. Anderson
. . R > . : . N .
A\E o o _ e Te—
| Q T ' : TO THE EDUCATION .

. AL RESOU

N - ' INFORMATION CENTER (Emc)_f'CES
"-l \') ‘ S . ' . B ’ . .‘ T



. . ' /-

T ;/ Microcomputers in Education

- Newsweek magaZine recently stated that "We are at the dawn of.
an era of the s art machine - an information age that will change
forever the way an entire nation'work } plays, travels and thinks"
Just as the ndustrial revolution dramatically expanded the strength
of man S musyle andsfeach of his hand,' so the smart. machvne revolutlon
will magnify the power of the brain L ¢ Newsweek, Junz= 30, 196.).

The smart/machine Newsweek Was speaking of, refers to the develop-
- ment of the computer which uses the microchip processor. The tiny

/

SlllCO/ chip can be etched With computer c1rcuitry which is power—‘”

ful enough to schedule seating on an airline, as well as, teach

-

i
H

children to spell, solve problemsr or s1mu1ate\an internal-combustion-ﬁ\
o engine. This revolution will be sO pervaSive in our society that - J
authorities predict there will come a time when an inability to use
computer technology Wili render an,individual at,a severe disadvanlik
tage.in the‘Office, at . home and in schooi. With microcomputers
becoming more prevalent inleveryday,living, educatorsﬁ parents, . -
and children aiiketfind themselves confronted with a piece of machih—
ery of which they have iittle understanding and nO'operating experi—
ence. We can nn 1onger afford to remain computer illiterates, that

is if we plan to be able to compete in or cope Witn today s world

Because th& micrcchip has made computer technology more com-—

»

B

pact, flexible, and less costly, the use of the microcomputer for

Lo

g educational purposes has - -become more feas1b1e. ‘In 1977 when the
microcompUter‘was first introduced to the market, only 3,000 units
were sold. This,year, manufacturers estimate that over 50,000 micros’
will be used in the classroom. - ’ . P
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lf the microcomputer is to become useful in teaching, then
those of us in education need to know what applications it has in
teaching and how to select computer hardware and . software which is
suitable to our needs. In addition, we need‘to know-what informa—-f
tional resources are aVailable to make our knowledge of computers
more complete." Hopefullj, this presentation Will answer some of

these questions. _ _ . : : S
gﬁrwmawfirst) let us find out what ‘a micrOcOmputer is. .Before we
start, it must be clear that a computer cannot function without
people. BaSically, computers are stupid and require some instruce
tion or’input from people in order to run? o o B _Q
A diagram of computer components w1ll help us in our under—
Mstanding of what a computen\is and what it can do (fig 1). |
The components WéJWlll be discussing include-'input, central proces—
.s1ng unit, memory;'auxilFiary storage, and output.
Inputing instructions is,donevseveraluways. ‘Most of us_are
well aware ofrthe use o acomputer punch cards to input information
as we receive these in the mail with our phone bills. However, a
microcomputer.uses a keyboard similar to that of a typewriter tow
input information Generally, this information is put into the form
of a computer program. |
The microcomputer-functions the same as a large computer.. ‘
The major difference lies in the use of a microprOcessing chip which
contains the central process1ng unit.ﬂ A CPU, (o] called by computer f
'buffs, interprets the instructions and ‘controls ,the flow of infor-
hmation to and from the other_components of the computer. ‘It also
contains the arithmetic logic unit (ALU) which functions as the

T a

computer s calculator.

EKC
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Most people do:not;re_ ize, how compact the inner worksings

l e
P

of a microcomputer really areiw’Thls minature computer is as\power

_ful as the flrst ENIAC computer, bullt 1n l948 that fllled an entLre

i~
room. The mlnlaturlzatlon 1s due to the use of a s111con chip thch

is engraved w1th complex c1rcu1try. "This chlp is smaller than a - :

X . - V ) . . ) . ‘\\ .
flnger nail. o , _ : ‘ \//
- _ y

T

When information is put into the computer, it is stored in

memory Two kinds of 1nformatlon can be stored- 1nstructlons-wh1ch

J

tell ‘the computer what to do and data which are temporarlly stored
\

in memory for later use. Instructlons must be written 1n a ldngu—

\ .

1
age or' code which the machlne understands Microcomputers use the

BASIC language. The -CPU then'lnterprets the code and translates it

~into blnary digits or machlne code The CPU will then have the

'\

- ™~
computer do such thlngs aS'"prlnt a word"; "run a program"; or k ™.
\ . . _ : : .
/“perform addition". ' ,
)/ o .How much data can be stored_is dependent upon the size of the
1 N O - ,

. \
/ \mlcrocomputer's menory. Memory size 1n a mlcrocomputer is measured

3 a

using the symbol K whlch represents 1, 000. Thus a 4K machlne woulq

[ — S
v "

have_4,0QO bytes of memory. A byte represents 8 bltSyor_one

.....

- Character. A blt is a blnary dlglt of one or zero. Microcomputers

------

have: memory ranges from 4K to 64K.

- There are two klnds of. memory in a computer. %\The first is
Random Access Memory or RAM., Data and instructions can be\placed
in RAM for temporary storage Sometlmes RAM 1s called useable
memory; 1t is th1s¥memory whlch is used for programming. However,
once the microcomputer is turned‘off the RAM will forget all the
data and 1nstructlons whlch were placed 1n it.

The second type of memory is Ready Only Memoty or ROM.  This

. .
b Y
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. . memory has*been'engraved into the microchip: It cannot be erased

and_additional information—eannot be added. The language used by the

~computer is' stored in ROM.

If RAM ergets' what - is programmed'into it, then how can

pPrograms be saved'> Instructlons and data can be saved in. aux1lllary

&

\

'~ storage for use at a later tlme._ When us1ng mlcrocomputers,'one
can use cassette tapes, strlngy floppys or floppy dlsks to store

programs .

~~~~~~

'Audio caSsette'tapes-are the mostﬂcommon form found in class-

rooms. One only needs an 1nexpens1ve cassette recorder hooked up -
. /

- to the m;crocomputer, to be able to record and playback tapes.’

. ' d
t 1 et

There are certain drawbacks to u31ng the cassette system:

o

L 1. They are only capable .of handllng llnear or sequentlal
| programs. | a |
. 2. Loading cassette programs can. be trlcky. Not only is the
volume level cruc1al but tw1sted tape and ox1de flaklngs ;
.- can result in bad loads.
3. A cassette islmuch_slower in loading'thanfany other
storage deyice; The tapes are inexpensive; however;
‘- and are relatlvely easy for studencs toluse.
A dlSk system_consists of a floppy* dlskette which'resembles;a'
small, flex1ble phonograph record and a»disk-driver,which allows the
data to be read. The floppy dlskette is made up of magnetic material. -

2 “

ThlS equlpment has several advantages

©

1. It is must faster at loading and saving(programs than

9

. \
a cassette tape.
2. Data can be'randomly accessedytherefore; branching pro-

?

‘grams is possible.

7
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'The major drawback-is.the price. The system may require the purchase
of an expanSion interface or - an interface card This may cost'up to

450 The diskettes are around $5 a piece. PurchaSing a disk system i

for each microcomputer can be expenSive, however, there’ prcsently -
eXists a netwoﬁking system which will allow up to 16 microcomputers | '. ;
to work off of one disk drive. The cost of the network is apprOXimately j

. $500. |

Now there is another storage system available: EXATROﬁ s
stringy floppy. This sells for $250 and requires no expanSion inter-
face. The stringy floppy uses a small continuous wafer about l/4 the
sige of the cassette. It comes in various lcngnts, the 4K holds
4;000‘byte ‘of information and takes 4 seconds to load The stringy
floppy is a good compromise between the inexpensfyew/but slow cassette
.and ‘the fast, but expenSi"e disk. Unfortunately, most software
available is on cassette or diskette. . A ?
The output of the microcomputer conSists of a Cathode Ray

Tube (CRT) similar to the television tube of which'we are all so
familiar. The CRT Jisplays the computer output but Will also dis-
play.what is being input into the- computer This makes it easier to E
.catch Many microcomputers are. sold with, the capability of being ' ;
hooked up to your teleViSion set at home. Particularly the_computersf
ewhich have color and high resolution graphics capability.

" If you care for a hard or printed copy of - your output, then‘

. a printer can be used Some printers require an expanSion-interface
deVice. One can get upper and lower case printers as well as printers
‘which rival - theﬁquality of an IMB selectric typewriter. - : ‘-h

Audio output can be achieved With a voice syntheSizer.

Phonemes are stored on microchips contained within the piece of equip—'

\‘1
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ment. The speech is crude, but it is distinguishable.
7 3 This completes our discussion of the baslc components of a -

mlcrocomputer. Thls is probably more 1nformatlon than you ever wanted

"to know about t}e technlcal aspects of a computer.«But you w111 find

3

1t necessary to know a few technical facts before you make a mlcro—'
computer purchase. |
| Now let us move.on to two 1mportan_-questlons- why buy a ml—
crocomputer and what advantages does one have for thé educator° ' S
There are many good reasons for buylng a mlcrocomputer. ./ The flrst
is cost. A mlcrocomputer can costobetween $500 and $3, OOO dependlng
.upon the brand memory size . and capablllty This is 1nexpens1ve
.compared to the large tlmesharing systems_used by schools and'univer—
‘sitles,- Radro Shack,suggests that such a large system would cost
LSJlAQG*per student as_compared to 62¢ per student hour for & 16K

o

micro system'with a disk drive. In addltlon, buylng a mlcro is a oné

time expense whlch is untruevof a tlmesharlng system.

The mlcrocomputer is also a great time saVer: ‘Most teachers.
spend a good deal of time record keeplng Presentlj there are several
software programs which can be used to take over the mundane tasks of
grading, taklng lnventory, schedullng, complllng data etc._ Another
time sav1ng factor. 1s the computer s ablllty to ao advanced statlstlcal
tanaly51s.: It can also be hooked up to a large lnformatlon network
via a telephone and -as_a’ result, 1nformatlon can be retrleved from
- large data banks. A true t1me saver is the mlcro 'S ablllty to be used
-as a word processor.j Documents can . be typed dlrectlyflnto the computer,

A
1 v N

'SPelllng can be corrected and the body of the text can be- chanced w:Lth-""’ e

‘AL

out retyplng the entlre text. Once the document is as des1red it can

~

be printed out- uslng a line prlnter. o e e L N

Bﬁm , T ‘ 9 ' S .




In terms of instruction, the microcomputer can’ do many thlngs

for the student It .can allow the student to work at his or her own
pace£ it'canvprOV1de immediate feedback as to ‘the correctness of the
response; it can monitor student.progress ahd determine if remedia—
tion is required. In other words, the m1crocompute1 can help indi-
v1duallre 1nstructlon. } |

The tvpes of teaching strategles Wthh one can use w1th the

«

--cOmputer- are. ‘many :

“

l,;JDrill and practlce 1s requlred in the teachlng of many

bas1c skills .and you w1ll flnd that a mlcro is an ever( -

s - .
‘patlent teacher . ... - %% R ‘ . \

2. Problem solving can provide students with an apportunity

to apply pr1n01ples of math or sclence to a’ glven situ~-
at lon e 4 ' . 5 . <« " . . ’ . . . 4.1. "
3. Tutorial programs can present text information to a learn-

:er'and'then question'the'learnerﬁconcerning the content,

R 4. Slmulatlons based upon real llfe model

i \"(n
i

address a world problem llke overpoulatlonyor s1mulate

the fllght of an alrplane w1thout endangeflng the 1earner,
and at the same . tlme prov1de feedback concerning the con-
h sequences of the learner s actions.
/ 5. Testing with the‘comphter can allow the teacher to develop

= a pool of/ﬂuestlons whlch the computer can select at ran-

\<\do: and present to the student. The student's response

_ . ca 7be scorea and results can be fed to the student im- .

s

g

medlately.

/

Com uter managed 1nstructlon uses the ﬂomputer to test and

A
prescrlbe certain activities based upon the results.

~
(=3

' / | [0 R

branching to other areas based upon the learrer s response._

s
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s _ - Based upen what we’ have learned about the components of a.

{microcomputer system and how the computers can be used in education,

I./

it 'is possible to de"elop some critcria for the purchase of a system.

“;When 1ooking at a system, you wall find that all microcomputers are

- not alike. Each one does dlfferent things well, thus, it is. best
to judge a microcomputer based upon its intended use. The first

step is to identify your 1nstructional and management needs for now
- 1
and for the future. These needs can be translated into equipment

“capabilitiesf i',' - ' . i LT

1
:

////}/-‘ .The following equipment capabilities must be considered:

1. :Memory s1ze which may range from 4K to h4K.
2. Character set: meaning upper and lower case letters,

number of letters per line and number of lines aulowed

on the display Lo ?d

2

* 3. Graphics. capabilities like. color, or high and low reso-

lution graphics.

4.h Aux1lliary storage systems- disk, ﬁcassette, stringy floppy..
5. Languages used by :the computer- BASIC or PASCAL ]
6l~“Expandability of the system: availability of printers,
0 ‘ phone modems,Jgraph:Lcs tablets etc! .’ |
,ln_addition to equipment capabilites, pther considerations:
' ’ < \

9!

include: - o ‘ !

\

«

1. Cost: not only of the basic components, but of. the: full
- . 4 ’J .' . x‘-‘l) ’ T . . .
range of hardware you will require.

- i

/ - o

2. Ease of use and sturdiness. = | ' |

-t : { }
. i ‘
» '

3. Manufacturers reputation and sefvice contract
, z J
4. Availability of documentation like referencefmanuals and
%y / . : . . - i
programmlng texts._ ‘

[T ——

T t—.




5. Availability of:software which'is probably”the most imJ

. _. portant factor, partlcularly, 1f you plan to use the -

.(”

mlcrncomputer for any th1ng othe:~ than prOgrammlrg.

- .

; The software you. select must be compatable with ‘the mlcro—

computer yea own; thlS is why it.is critical to look at avallable . i
f T

cﬁftware before you purchase the hardware.. Where do you lcok°vu ’_/ R

You will - flnd that well know book publlshers such as Scott Folesman/

”Mlllken, and S.R.A. are enterlng the "electronlc publlshlng" fleld/ : - o

' Begln by checklng the1r new catalOgs. Becuase of thelr leputatloﬁ as -
quallty book publlshers, mostlof thelr computer softwireowill probably'u ’
be high quallty.';; | i, ‘ | % | "

Bes1des book publlshers, the hardware dealers like- Radlo ;Exﬁv _'_f

i u

Shack and Atarl ‘have limited amounts of software Most perform manage—"“

ment type functlons, however, some educatlonal programs are avallablle.,

s I» P

Independent software dealers often advertlze in maga21nes suc as
G , , : -
Creatlve Comoutlng or Personal Computlng These magazines oéter review ,ﬁ*

various software prograps 1n addlflon to publishing procraw llstlngs.”p
&'J. ‘ . L N

For educators there are other maga71nes such as +he Computlng Teachen

H ' 5 .-~ N

which publlsh educatlonal programs as well as prov1de an opportunlty
I : — .
for 1dea and software e%changes ] Flnally,,there are use/s groups

|

establlshed for almost %very computer type on the market/ Usually

tthe meetlngs are publlc%zed though the local hardware déalers.” These'

t

groups offer an opportuplty -to, meet other "computer buffs" and: ‘a

S J -
“ . B

chance to- exchange software %t present the software develOpment is

well behind, that of hardv—le, but;it is only a matter of time before ‘ ;_'fQ)

the market is flooded fl _ ' _ h % / _ : ‘t TS -

o

There are also a number of organmzatlons which can help you B

obtain more 1nformatlon about the ‘uses of computers in educatlon. LT

EKC
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These include- Association of Educational Communications and Technelogy
- (AECT) , Association of Educational Daua Systems (AEDS), and in Texas
A;there is now a Texas Computer Education Association.f-These organiza-
tions can prov1de Journals, newsletters, guides, as well as worksqops

and c0nferences which address the issue of microcomputers and their

uses in education. AECT has recently published a Guide tomMicrocom—
puters and in the September “1980 issue of Instructional Innovator

you will find the entire issue dedicated to'theTsubject Here you

’

Will find selection advice and a list of’ resources which Wlll be

Voo

,helpful in your quest to obtain more knowledge abOut microcomputers.

r

As profess1onals in the field of Educational Technology,
“people will come to us for adVice concerning the potential of micro-
‘computers in teaching and’in management It is in the best 1nterest

of our profess10n that we learn something about micros. ' We must learn

. 80 that-we can teach others particularly, inservice and preservice

v

\teachers,'not to fear the advent of the computer in the classroom,

B

but to learn to use it as they would«any other teaching tool
I . _' L Co __-/
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